Summary Table

TOTAL MAXIMUM DAILY LOAD FOR
METALS (CHRONIC ALUMINUM)
IN PONIL CREEK

New Mexico Standards Segment

Canadian River, 20.6.4.309 (formerly 2306)

Waterbody Identifier

<Ponil Creek from the mouth on the Cimarron River to the confluence of North Ponil and South
Ponil Creeks, 15.8 mi.

Parameter of Concern

Metals (chronic aluminum)

Uses Affected

Ponil Creek — domestic water supply, irrigation, high quality coldwater fishery, livestock
watering, wildlife habitat, municipal and industrial water supply, and secondary contact.

Geographic Location

Canadian River Basin (Cimarron)

Scope/size of Watershed

1032 mi? (entire Cimarron)
TMDL reaches: Ponil 333 mi2

Land Type

Ecoregions: Southern Rockies (210, 211)
Southwestern Tablelands (260, 261)

Land Use/Cover

Forest (51%), Rangeland (38%), Agriculture (9%), Urban (1.4%), Water (0.6%)

Identified Sources

Middle Ponil and Ponil - Streambank Modification/Destabilization, Removal of Riparian
Vegetation, Rangeland, Recreation, Road Maintenance, and Natural

Watershed Ownership

Private (89%), Forest Service (9%), State (2%)

Priority Ranking

4

Threatened and Endangered Species

None

TMDL for:
Metals (chronic aluminum)
Ponil Creek

WLA(0) + LA(27.6) + MOS(4.9)= 32.5 lbs/day



http://www.nmenv.state.nm.us/NMED_regs/swqb/20_6_4_nmac.html#309
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EXECUTIVE SUMMARY

Section 303(d) of the Federal Clean Water Act requires states to develop Total Maximum Daily
Load (TMDL) management plans for water bodies determined to be water quality limited. A
TMDL documents the amount of a pollutant a water body can assimilate without violating a
state’s water quality standards. It also allocates that load capacity to known point sources and
nonpoint sources at a given flow. TMDLs are defined in 40 CFR Part 130 as the sum of the
individual Waste Load Allocations (WLA) for point sources and Load Allocations (LA) for
nonpoint sources, including a margin of safety (MQOS), and natural background conditions.

The Cimarron River Basin is a sub-basin of the Canadian River Basin, located in northeastern
New Mexico. Stations were located throughout the basin to evaluate the impact of tributary
streams and to establish background conditions. As a result of this monitoring effort, several
exceedances of New Mexico water quality standards for metals (chronic aluminum) were
documented on Ponil Creek.

A general implementation plan for activities to be established in the watershed is included in this
document. The Surface Water Quality Bureau’s Watershed Protection Pollution Section will
further develop the details of this plan. Implementation of recommendations in this document
will be done with full participation of all interested and affected parties. During
implementation, additional water quality data will be collected. As a result targets will be re-
examined and potentially revised; this document is considered to be an evolving management
plan. In the event that new data indicate that the targets used in this analysis are not appropriate
or if new standards are adopted, the load capacity will be adjusted accordingly. When water
quality standards have been achieved, the reach will be removed from the TMDL list.



http://www4.law.cornell.edu/uscode/33/1313.html
http://www4.law.cornell.edu/uscode/33/ch26.html
http://www.nmenv.state.nm.us/swqb/wpstop.html

List of Abbreviations

BMP Best Management Practice

BLM United States Department of Interior Bureau of Land Management
CFS Cubic Feet per Second

CWA Clean Water Act

CWAP Clean Water Action Plan

CWF Coldwater Fishery

EPA United States Environmental Protection Agency

FS United States Department of Agriculture Forest Service
HQCWF High Quality Coldwater Fishery

LA Load Allocation

MGD Million Gallons per Day

mg/L Milligrams per Liter

MOS Margin of Safety

MOU Memorandum of Understanding

NMAC New Mexico Administrative Code

NMED New Mexico Environment Department

NMSHD New Mexico State Highway and Transportation Department
NPDES National Pollutant Discharge Elimination System

NPS Nonpoint Source

SWQB Surface Water Quality Bureau

TMDL Total Maximum Daily Load

USGS United States Geological Survey

UWA Unified Watershed Assessment

WLA Waste Load Allocation

WQLS Water Quality Limited Segment

WQCC New Mexico Water Quality Control Commission

WQS Water Quality Standards



Background Information

The Cimarron River Bagn isasub-basin of the Canadian River Basin, located in northeastern New
Mexico. This1032 mi. watershed is characterized by both forest and rangeand (Figure 1) on mostly
private land. In the areas around Ponil Creek, the watershed is dominated by rangeland and agriculture
on entirely private lands. Ponil Creek (from the mouth on the Cimarron River to the confluence of
North Ponil and South Ponil Creeks, 15.8 miles) has a sub-watershed size of 333 mi? and flows east
of the town of Cimarron.

Surface water quality monitoring stations were used to characterize the water quaity of the stream
reaches (see Figure 2). Stations were located to evauate the impact of tributary streams and to
establish background conditions. As aresult of monitoring efforts, several exceedances of New Mexico
water quality standards for metds (chronic duminum) were documented on Ponil Creek. Ponil Creek
was aso found to be impaired due to temperature and turbidity. TMDLSs for these pollutants will be
addressed in other TMDL documents.

Endpoint Identification

Target L oading Capacity

Ovedl, the target vaues for this metals TMDLswill be determined based on 1) the presence of
numeric criteria, 2) the degree of experience in gpplying the indicator and 3) the ability to easly monitor
and produce quantifiable and reproducible results. For this TMDL document target values for metals
(chronic duminum) are based on numeric criteria

Metals (chronic aluminum)
According to New Mexico standards (20.6.4.12 NMAC) the State' s standard leading to an
assessment of use imparment is the numeric criteria ating that * dissolved duminum shal not
exceed 87 ug/L” and “ acute dissolved duminum shdl not exceed 750 ug/L” for the appropriate
designated use of afishery.

Although there are no adverse affects to biota at acute levels of 750 ug/L or chronic levels of 87 ug/L,
high chronic leves of dissolved duminum are toxic to fish, benthic invertebrates, and some single-celled
plants. Aluminum concentrations from 100 to 300 ug/L increases mortality, retard growth, gonadal
development and egg production of fish (http://h2osparc.wg.ncsu.edu).

Exceedances of the numeric criteriafor both chronic and acute a uminum were seen during the spring
1998 water quaity sampling. These exceedances resulted in the listing of this reach for metals (chronic
auminum) and the drafting of this TMDL document. To be conservative, this TMDL was drafted for
chronic auminum, which should aso protect againgt any acute exceedances.


http://www.nmenv.state.nm.us/NMED_regs/swqb/20_6_4_nmac.html#12
http://h2osparc.wq.ncsu.edu
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Cimarron Watershed - #11080002
Figure 2 Land Ownership
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Flow

Metas, concentrationsin a stream vary as afunction of flow. Asflow increases the concentration of
metas canincrease. ThisTMDL is caculated for Ponil Creek at a specific flow. When available, US
Geologica Survey (USGS) gages are used to estimate flow. Where gages are absent or poorly located
aong areach, either actud flows (measured as water quaity samples are taken) are used astarget flows
or geomorphologica cross sectiond information is taken to modd the flows. It isimportant to
remember that the TMDL is a planning tool to be used to achieve water quality sandards. Since flows
vary throughout the year in these sysems the target load will vary based on the changing flow.
Management of the load should set agod a water quaity standards attainment, not meseting the
caculated target load.

Calculations

A target load for metals (chronic aluminum) is calculated based on a flow, the current water
quality standards, and a unit-less conversion factor, 8.34 that is a used to convert mg/L units to
Ibs/day (see Appendix A for Conversion Factor Derivation). The target loads (TMDLS) predicted
to attain standards were calculated using Equation 1 and are shown in Table 1.

Equation 1. critical flow (mgd) x standard (mg/L) x 8.34 (conversion factor) = target loading capacity

Table 1: Cdculation of Target Loads

Location Flow Standard Metals Conversion Target
(mgd) Chronic Aluminum Factor L oad Capacity
(mg/L) (Ibs/day)
Ponil 44.8% .087 834 325

tFlow is the greatest monthly mean flow From USGS station #07207500 from 1916-1993 (USGS 1994).

The measured |oads were caculated using Equation 1. The flows used were either taken directly from a
USGS gage or from fidld measurements. The geometric mean of the data that exceeded the standards
from the data collected at each Site for dissolved duminum and was subgtituted for the standard in
Equation 1. The same conversion factor of 8.34 was used. Results are presented in Table 2.

Table 2: Cdculation of Measured Loads

Location Flow Fidd Measurements | Conversion Factor | Measured Load
(mgd) (mglL) (Ibs'day)
Ponil 44 8% .201* 8.34 75.1

tFlow is the greatest monthly mean flow From USGS station #07207500 from 1916-1993 (USGS 1994).
*These are the geometric means of metals (dissolved aluminum) values that exceeded the numeric standard.

Background loads were not possible to caculate in thiswatershed. A reference reach, having smilar
stream channel morphology and flow, was not found. It isassumed that a portion of the load alocation
ismade up of natural background loads. In future water qudity surveys, finding a suitable reference
resch will be apriority.



Wadte Load Allocations and Load Allocations
*Waste Load Allocation
There are no point source contributions associated with this TMDL. The waste load dlocation is zero.

*Load Allocation
In order to caculate the load dlocation (LA) the waste load alocation (WLA), background, and margin
of safety (MOS) were subtracted from the target capacity (TMDL) following Equation 2.

Equation2. WLA+ LA+ MOS= TMDL
Reaults are presented in Table 3 (Calculation of TMDLSs for Metals).

Table 3: Cdculation of TMDL for Metas (Chronic Aluminum)

Location WLA LA MOS (15%) | TMDL
(Ibs/'day) (Ibs/'day) (Ibs/'day) (Ibs/day)
Ponil 0 27.6 4.9 32.5

The load reductions that would be necessary to meet the target loads were cal culated to be the
difference between the target load (Table 1) and the measured load (Table 2), and are shown in Table 4
(Caculation of Load Reductions). For example, for Ponil Creek, achieving the target load of 32.5
Ibs/day would require aload reduction of 42.6 |bs/day.

Table 4: Cdculation of Load Reductions (in Ibs/day)
Location Target Load | Measured Load

Load Reduction

Ponil 32.5 75.1 42.6

| dentification and Description of pollutant source(s)

Table 5: Pollutant Source Summary

Pollutant Sour ces Magnitude L ocation Potential Sources
(WLA + LA + MOS) (% from each)
Point: None o e 0
Nonpoint: 100%
*Metals 325 Ponil Streambank Modification/Destabilization, Removal of
(chronic aluminum) Riparian V egetation, Rangeland, Recreation, Road
Maintenance, and Natural

Linkage of Water Qudity and Pollutant Sources

Where available data are incomplete or where the level of uncertainty in the characterization of sources




islarge, the recommended approach to TMDL s requires the devel opment of alocations based on
edtimates utilizing the best avallable informetion.

SWQB fiddwork includes an assessment of the potential sources of impairment

(SWOB/NMED 1999a). The Pollutant Source(s) Documentation Protocol, shown as Appendix C,
provides an approach for avisud andysis of a pollutant source aong an impaired reach. Although this
procedure is subjective, SWQB fedsthat it provides the best avallable information for the identification
of potentid sources of impairment in thiswatershed. Table 5 (Pollutant Source Summary) identifies and
quantifies potential sources of nonpoint source impairments adong each reach as determined by fied
reconnaissance and assessment. A further explanation of the sources follows.

Ponil Creek

Ponil Creek is formed with the confluence of North Ponil Creek and South Ponil Creek. North Ponil
Creek isimpaired dueto turbidity. It ispossble that this creek isimpaired due in part to upstream
influences, Snce metals are often associated with sediment loads in streams. The primary sources of
impairment along this reach are streambank destabilization, remova of riparian vegetation, and road
maintenance. This reach has been historicaly impacted by irrigated agriculture, rangeland, and runoff
from roads. The land surrounding this creek is privately owned.

The natura sources of duminum in Ponil Creek are the predominant minerals composing the earth’s
crugt. Aluminum in these mineras is mohilized naturdly by percolaing water and by surface runoff. The
mohilization may be accelerated by surface disturbing activities that condtitute the remaining sources
liged in Table 5. The dightly acidic nature of rain and snow (and the increased solubility of duminum a
lower pH), the residence time of frozen or melting snow on the weathered portion of duminum bearing
minerds, and the acidic pulse that can occur with the first pring snowmelt are frequently observed to
result in the highest concentrations of dissolved metds from agiven area.

Resultsfrom biologica sampling at sdlected sampling Sites are used to support the listing of this reach for
metas (chronic aluminum). Rayado Creek near the USGS gage (dation 10) was used as areference
station for Ponil Creek at the USGS gage (station 18). The EPT (Ephemeroptera, Plecoptera,
Tricoptera) Index at both steswas 6 and the habitat condition at the Ponil Creek station was 95 % of
the reference site. The habitat assessment scored both streams as being good, with the Ponil Creek Site
rated comparable to the Rayado Creek reference site. The biologica comparison between the two sites
however showed differences in the benthic communities. Although there was alarge shift from
shredders to filter-collector feeders, indicating the possibility of impairment, a comparison of the other
metrics at the two stes showed only small differences, which, by themsdlves, were not of concern.
When these metrics were totaed however, the smdl individud differences in the metric indices were
enough to rate the Ponil Creek site as being somewhat impaired when compared to the Rayado Creek
reference ste. In thisandyss Ponil Creek at sation 18 was till rated as fully supporting with impacts
observed.



Margin of Safety (MOS)
TMDLs should reflect amargin of safety based on the uncertainty or variagbility in the data, the point and
nonpoint source load estimates, and the modding andyss. For thisTMDL, there will be no margin of
safety for point sources, snce there are none. However, for the nonpoint sources the margin of safety is
estimated to be an addition of 15% for metals (SWOQB/NMED 1999b) to the TMDL, excluding the
background. Thismargin of safety incorporates severd factors:
*Errorsin calculating NPSloads
A leve of uncertainty exigtsin sampling nonpoint sources of pollution. Techniques used
for measuring metas concentrations in stream water are 15% accurate. Accordingly, a
conservative margin of safety for metas increasesthe TMDL by 15%.
*Errorsin calculating flow
Flow estimates were based on USGS gages. Conservative vaues were used to
caculate loads and do not warrant additional MOS.

Congderation of seasonal variation

Data used in the calculaion of this TMDL were collected during spring, summer, and fal in order to
ensure coverage of any potential seasond variation in the sysem. Critical condition is set to the highest
flowsfor metals. Data where exceedances were seen (primarily during high spring flows) were used in
the calculation of the measured |oads.

Future Growth

Egtimations of future growth are not anticipated to lead to a sgnificant increase for metals (chronic
auminum) that cannot be controlled with best management practice implementation in this watershed.
Ponil Creek ison private land.

Monitoring Plan

Pursuant to Section 106(€)(1) of the Federa Clean Water Act, the SWQB has established appropriate
monitoring methods, systems and proceduresin order to compile and anayze data on the qudity of the
surface waters of New Mexico. In accordance with the New Mexico Water Qudity Act, the SWQB
has developed and implemented a comprehensive water quality monitoring strategy for the surface
waters of the State. The monitoring strategy establishes the methods of identifying and prioritizing water
qudity data needs, specifies procedures for acquiring and managing water quaity data, and describes
how these data are used to progress toward three basic monitoring objectives: to develop water
quality-based contrals, to evauate the effectiveness of such controls and to conduct water qudity
assessments.

The SWQOB utilizes arotating basn system gpproach to water quaity monitoring.  In thissystem, a
select number of watersheds are intensively monitored each year with an established return frequency of
every fiveyears.


http://www4.law.cornell.edu/uscode/33/1256.html
http://www4.law.cornell.edu/uscode/33/ch26.html
http://198.187.128.12/newmexico/lpext.dll?f=FifLink&t=document-frame.htm&l=jump&iid=331402c9.68b6f2e3.0.0&nid=e8c3#JD_ch74art6

The SWQB maintains curent quality assurance and quality control plansto cover al monitoring activities.
This document, “ Quality Assurance Project Plan for Water Quality Management Programs’ (QAPP) is
updated annudly (SWOB/NMED 1999c). Current priorities for monitoring in the SWQB are driven by the
303(d) ligt of streamsrequiring TMDLs. Short-term efforts will be directed toward those waters which are on
the EPA TMDL consent decree (Forest Guardians and Southwest Environmenta Center v. Carol Browner,
Adminidrator, US EPA, Civil Action 96-0826 LH/LFG, 1997) lig and which are due within the first two
years of the monitoring schedule. Once assessment monitoring is completed those reaches showing impacts
and requiring a TMDL will be targeted for more intensive monitoring. The methods of data acquisition include
fixed-station monitoring, intensive surveys of priority water bodies, including biologica assessments, and
compliance monitoring of indudtrid, federal and municipa dischargers, and are specified in the SWQB
Assessment Protocol (SWOQB/NMED 1998).

Long term monitoring for assessments will be accomplished through the establishment of sampling Stesthat are
representative of the waterbody and which can be revisited every five years. This gives an unbiased
assessment of the waterbody and establishes along term monitoring record for smple trend andyses. This
information will provide time relevant information for use in 305(b) assessments and to support the need for
developing TMDLs.

The approach provides:
0 asysemadtic, detailed review of water qudity data, alowing for amore efficient use of vauable
monitoring resources.
o information a a scae where implementation of corrective activitiesisfeasble.
0 anedablished order of rotation and predictable sampling in each basn which dlows for enhanced
coordinated efforts with other programs.
0  program efficiency and improvements in the basis for management decisons.

It should be noted that a basin will not be ignored during its four year sampling hiatus. The rotating basin
program will be supplemented with other data collection efforts. Datawill be andyzed, field sudies will be
conducted, to further characterize identified problems, and TMDLs will be developed and implemented. Both
long term and field studies can contribute to the 305(b) report and 303(d) listing processes.

The following schedule is a draft for the sampling seasons through 2002 and will be followed in a consstent
manner to support the New Mexico Unified Watershed Assessment (UWA) and the Nonpoint Source
Management Program. This sampling regime alows characterization of seasond variation and through
sampling in spring, summer, and fdl for each of the watersheds.

1998 - Jemez, Chama (above El Vado), Cimarron (above Springer), Santa Fe, San Francisco

1999 - Chama (below El Vado), middle Rio Grande, Gila, Red River

2000 - Mimbres, Dry Cimarron, upper Rio Grande (partl)

2001 - Upper Rio Grande (part 2), upper Pecos (headwaters to Ft. Sumner), lower Pecos (Roswell south),
Closed Bagns, Zuni

2002 - Canadian Basin, lower Rio Grande, San Juan, Rio Puerco


http://www.nmenv.state.nm.us/swqb/2000-2002_New_Mexico_303d_List.pdf
http://www.nmenv.state.nm.us/swqb/CDNM.html
http://www.nmenv.state.nm.us/swqb/305b_2000.html
http://www.nmenv.state.nm.us/swqb/nps_uwa.pdf
http://www.nmenv.state.nm.us/swqb/NPS_Management_Plan-1999.PDF
http://www.nmenv.state.nm.us/swqb/NPS_Management_Plan-1999.PDF

I mplementation Plan

Management Measures

Management measures are “economically achievable measures for the control of the addition of
pollutants from existing and new categories and classes of nonpoint sources of pollution, which reflect
the greatest degree of pollutant reduction achievable through the application of the best available
nonpoint pollution control practices, technologies, processes, Siting criteria, operating methods, or other
dternatives’ (USEPA, 1993). A combination of best management practices (BMPs) and public
education will be used to implement this TMDL.

I ntroduction

The uptake and transport of metas in surface waters can pose a considerable nonpoint source pollution
problem. Metds such as duminum, lead, copper, iron, zinc and others can occur naturdly in
watersheds in amounts ranging from trace to highly mineralized deposits. Some metds are essentia to
life a low concentrations but are toxic a higher concentrations. Meta's such as cadmium, leed,
mercury, nickdl, and beryllium represent known hazards to human hedth. The metas are continudly
released into the aguatic environment through natural processes, including westhering of rocks,
landscape erosion, geotherma or volcanic activity. The metals may be introduced into awaterway via
headcuts, gullies or roads. Depending on the characterigtics of the metd, it can be dissolved in water,
deposited in the sediments or both. Metals become dissolved metas in water as a function of the pH of
awaer sysem. In urban settings, sormwater runoff can increase the mobilization of many metasinto
streams.

Aluminum is naturaly occurring in soils, clay, and rock. Subgtantid amounts are found in slicate igneous
rock minerals and micas (USGS 1986). Because of its amphoteric nature, Al is more soluble in acidic
and basic solutions than in circumneutra solutions. A decrease in pH due to the dight acidity of rain and
snowmdyt, coupled with high runoff rates due to riparian disturbance would result in higher chronic or
acute levels of dissolved duminum.

Examples of sources that can cause meta's contamination:
Activities such as resource extraction, recrestion, some agricultura activities and eroson can
contribute to nonpoint source pollution of surface water by metds.
Stormwater runoff in industrid areas may have devated metasin both sediments and the water
column,

Actions to be Taken

On this watershed the primary focus will be on the control of duminum listed in the CWA 8303 (d)
report as exceeding the State of New Mexico Standards for Interstate and Intrastate Surface Waters.




During the TMDL process in this watershed, point sources have been reviewed and will be addressed
through the permit process. The nonpoint source contributions will need to address duminum
exceedances through BMP implementation.

BMPs can be implemented to address and remediate metd contamination. They include, but are not
limited to:

1. Improving the pH in asream. Neutrd to dkdine pH waters will generdly not pose a metd
exceedance problem. An acidic pH will dissolve available metals. In such a case, aremedy
for meta's contamination could be an adjustment of the pH of runoff before it enters the water
body. An agpproach may be the congtruction of an anoxic alkdine drain to raise the pH and
precipitate the contained metals. An anoxic dkaine drain is constructed by placing a high pH
materid in atrench between runoff and the stream to be used as abuffer (Red River
Groundwater Investigationr NMED-SWQB-Nonpoint Source Pollution Section, 1996, D.
Sifer).

2. Wetlands are used to filter runoff water and sediment from source aress in the watershed.
Metals may be bound up in the root systems of wetlands vegetation, preventing them from
entering awaterway. (The Use of Wetlands for Improving Water Quality to Meet Established
Standards, 1992, Filas and Wildeman.)

3. A method for reducing metas used in controlled Stuations includes the use of sulfate and
sulfate reducing bacteria. The sulfate, (if not aready present), and the sulfate reducing bacteria
are gpplied into the water column. This provides a mechanism for some metasto precipitate
out of solution. (A Treatment of Acid Mine Water Using Sulfate- Reducing Bacteria, 1979,
Wakao, Saural, and Shiota).

4. Stormwater and congtruction BMPs can be used to divert flows off meta-producing areas
directing them away from streamsinto areas where the flows may infiltrate, evaporate, or
accumulate in sediment retention basins. (Conservation Design for Stormwater M anagement:
A Design Approach to Reduce Stormwater Impacts from Land Devel opment and Achieve
Multiple Objectives Related to Land Use, 1997, Delaware Department of Natural Resources
and Environmenta Control, Sediment and Stormwater Program & the Environment
Management Center, Brandywine Conservancy.

Additiona sources of information for BMPs to address metals are listed below. Some of these documents
are avalablefor viewing a the New Mexico Environment Department, Surface Water Quality Bureau,
Harold Runnéels Building, Suite # N2100, 1190 S. Francis Drive, Santa Fe New Mexico.

Mining

Internet websites:
http://www.epa.gov/region2/epd/98139.htm

http:www.epa.gov/OSWRCRA/hazwast/ldr/mining/docs/hhed1196.pdf

Caruso, B.S., and R. Ward, 1998, Assessment of Nonpoint Source Pollution from Inactive Mines
Using a Watershed Based Approach, Environmental Management, vol.22, No.2, Springer-Verlag New
York Inc. pp.225-243.
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Cohen, R.R.H., and S. W. Staub, 1992, Technical Manual for the Design and Operation of a Passive
Mine Drainage Treatment System. U.S. Bureau of Land Management and U.S. Bureau of
Reclamation, Denver, CO.

Coleman, M.W., 1996, Anoxic Alkaline Treatment of Acidic, Metal-Loaded Seeps Entering the Red
River, Taos Co., NM. Paper presented at New Mexico Governor*s 1996 Conference on the Environment,
Albug.Convention Center, abstract in program. Published in New Mexico Environment Department-
NonPoint Source newsletter "Clearing the Waters", v.3, No.1, summer, Santa Fe.

Coleman, M.W., 1999, Geology-Based Analysis of Elevated Aluminum in the Jemez River, North-
Central New Mexico. Unpublished Report to USEPA Region 6, New Mexico Total Maximum
Daily Load (TMDL) Team, New Mexico Environment Department Surface Water Quality Bureau,
Santa Fe, 2p.

Coleman, M.W., 2000, Rio Puerco Watershed Mining Impacts. New Mexico Environment
Department, Clean Water Act (CWA) Section 319(h) Grant Project Summary Report to USEPA
Region 6 Dallas, New Mexico Environment Department Surface Water Quality Bureau Watershed
Protection Section, Santa Fe.

Eger, P., and K. Lapakko, 1988, Nickel and Copper Removal From Mine Drainage by a Natural
Wetland. U.S. Bureau of Mines Circular 9183. pp.301-3009.

Filas, B., and T. Wildeman, 1992, The Use of Wetlands for Improving Water Quality to Meet Established
Standards, Nevada Mining Association Annual Reclamation Conference, Sparks, Nevada.

Girts, M.A., and R.L.P. Kleinmann, 1986, Constructed Wetlands for Treatment of Mine Water.
American Institute of Mining Engineers Fall Meeting. St. Louis, Missouri.

Holm, J.D., and T. Elmore, 1986, Passive Mine Drainage Treatment Using Artificial and Natural
Wetlands. Proceedings of the High Altitude Revegetation Workshop, No. 7. pp. 41-48.

Kleinmann, R.L.P., 1989, Acid Mine Drainage: U.S. Bureau of Mines, Research and Developments,
Controlling Methods for Both Coal and Metal Mines. Engineering Mining Journal 190:16i-n.

Machemer, S.D., 1992, Measurements and Modeling of the Chemical Processes in a Constructed
Wetland Built to Treat Acid Mine Drainage. Colorado School of Mines Thesis T-4074, Golden, CO.

Metish, J.J. and others, 1998, Treating Acid Mine Drainage From Abandoned Mines in Remote Areas.
USDA Forest Service Technology and Development Program, AMD Study 7E72G71, Missoula, MT, US
Govt. Printing Office: 1998-789-283/15001.

Royer, M.D., and L. Smith, 1995, Contaminants and Remedial Options at Selected Metal-Contaminated
Sites: Battelle Memorial Institute-Columbus Division, under contract # 68-CO-0003-WAA41 to Natl. Risk
Management Lab-Office of Research and Development, USEPA. EPA/540/R-95/512.

Slifer, D.W., 1996, Red River Groundwater Investigation- New Mexico Environment Department Surface
Water Quality Bureau Nonpoint Source Pollution Section; CWA Section 319 (h) Grant Project Final
Report to USEPA Region 6 - Dallas.

US EPA, 1996, Seminar Publication Managing Environmental Problems at Inactive and Abandoned
Metals Mine Sites, Office of Research and Development, EPA/625/R-95/007.

Wakao, N., T. Takahashi, Y. Saurai, and H. Shiota. 1979. A Treatment of Acid Mine Water Using
Sulfate-reducing Bacteria. Journal of Ferment. Technology 57(5):445-452.
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Riparian and Streambank Stabilization

Colorado Department of Natural Resources, Streambank Protection Alternatives, State Soil
Conservation Board.

Meyer, Mary Elizabeth, 1989, A Low Cost Brush Deflection System for Bank Stabilization and
Revegetation.

Missouri Department of Conservation, Restoring Stream Banks With Willows, (pamphlet).

New Mexico State University, Revegetating Southwest Riparian Areas, College of Agriculture and
Home Economics, Cooperative Extension Service, (pamphlet).

State of Pennsylvania Department of Environmental Resources, 1986, A Streambank Stabilization And
Management Guide for Pennsylvania Landowners, Division of Scenic Rivers.

State of Tennessee, 1995, Riparian Restoration and Streamside Erosion Control Handbook, Nonpoint
Source Water Pollution Management Program.

Stormwater/Urban

Internet website
http://www.epa.gov/ordntrnt/ORD/WebPubs/nctuw/Pitt. pdf

Brede, A.D., L.M. Cargill, D.P. Montgomery, and T.J. Samples, 1987, Roadside Development and
Erosion Control. Oklahoma Department of Transportation, Report No. FHWA/OK 87 (5).

Delaware Department of Natural Resources and Environmental Control, 1997, Conservation Design for
Stormwater Management: A Design Approach to Reduce Stormwater Impacts from Land Development
and Achieve Multiple Objectives Related to Land Use. Sediment and Stormwater Program & the
Environment Management Center, Brandywine Conservancy.

Taylor, Scott, and G. Fred Lee, 2000, Stormwater Runoff Water Quality Science/Engineering
Newsletter, Urban Stormwater Runoff Water Quality Management Issues, Vol. 3, No. 2. May 19.

Miscellaneous

Internet website
http://www.epa.gov/OWOW/NPS

Constructed Wetlands Bibliography, www.nal.usda.gov/wgic/Constructed Wetlands all/index.html

New Mexico Environment Department, 2000, A Guide to Successful Watershed Health, Surface
Water Quality Bureau.

Roley, William Jr., Watershed Management and Sediment Control for Ecological Restoration.

Rosgen, D., 1996, Applied River Morphology; Chapter 8. Applications (Grazing, Fish Habitat).

State of Tennessee Nonpoint Source Water Pollution Management Program, 1995, Riparian
Restoration and Streamside Erosion Control Handbook.

The Federal Interagency Stream Restoration Working Group, 1998, Stream Corridor Restoration.
Principles, Processes, and Practices; Chapter 8 — Restoration Design; Chapter 9 — Restoration
implementation, Monitoring, and Management.
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USDA Forest Service Southwestern Region, Soil and Water Conservation Practices Handbook
Section 23, Recreation Management

Section 25, Watershed Management

Section 41, Access and Transportation Systems and Facilities.

US EPA, 1993, Guidance Specifying Management Measures For Sources of Nonpoint Pollution in
Coastal Waters. Office of Water, Coastal Zone Act Reauthorization Amendments of 1990. EPA840-B-
92-002

Interagency Baer Team, 2000, Cerro Grande Fire Burned Area Emergency Rehabilitation (BAER)
Plan, Section F. Specifications.

Unknown; Selecting BMPs and other Pollution Control Measures.

Unknown; Environmental Management. Best Management Practices.
Construction Sites

Developed Areas

Sand and Gravel Pits

Farms, Golf Courses, and Lawns

Other BMP Activities in the Watershed

The following are activitiesin this watershed that have occurred, are occurring, or are in the planning
stages to address turbidity sources or other nonpoint source issues in the Ponil watershed (which
includes Ponil and Middle Ponil Creeks).

The Carson Nationa Forest has been and continues to be involved in management activities on landsin
the upper reaches of the Ponil watershed. Many of these management activities are undertaken to
address issues with sediment, turbidity, and water temperature. The Vdle Vida Unit (Unit), which
includes portions of the upper Ponil watershed, was donated to the federal government in 1982 by
Penzoil Corporation. Prior to the acquisition of the Unit, the area was managed as a private ranch.
Mining, grazing and logging were al historic uses made of theland. Currently, the Vale Vidd is
managed with an emphasis focused on recreetion, wildlife and fisheries and grazing.

Currently, 865 head of cettle are permitted on the Vdle Vidd Unit. Grazing activitieswithin the Middle
Ponil Creek are limited to 4-6 days per year as the cattle are herded from the east Sde to the west side
of the Unit. In addition, the Forest Service utilizes a500 acre pasture located near Shuree Lodge for
approximately 2 months each summer for administrative use for 3 to 5 horses.

When the Vdle Vidd was acquired approximately 350 miles of roadswere in place. Theseroads
supported the historic uses in place prior to acquisition by the Forest Service. Since that time
approximately 300 miles have been closed or obliterated. The remaining road system servesto alow
for public access and for adminidtrative use. Vehicular access throughout the Unit is redtricted to the
road system, and no parking, other than in designated areas or along the roads, isdlowed. OHV useis
aso prohibited.
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Recregtiond developments consst of Cimarron Campground and the Shuree Ponds, which consst of
fishing ponds, atrail system and fishing pier, and picnic tables and rest rooms. Dispersed camping is
alowed, but campers must remain aminimum of 100 yards from streams and creeks and 300 yards
from any man made water development. This requirement, in effect, prohibits digpersed camping from
al but the heedwaters of the Middle Ponil.

The Carson Nationd Forest isdso involved in stream restoration activities in the upper Ponil
Watershed. The Ring Place Drainage is an ephemerd stream that was incised and eroded with a
moving headcut. A volunteer effort was organized to address the problems on this system, utilizing
methods that are affordable and easy to implement developed by Mr. Bill Zeedyk. The headcut was
addressed and a series of one-rock dams were placed in the stream each year to capture sediment,
raise the streambed, and induce meandering. This has been avery successful project.

The Carson Nationd Forest is planning to utilize smilar methodologies on McCrysta Creek this year to
dahilize the creek and re-create Snuosity in the system utilizing Mr. Zeedyk’ s expertise. In addition,
other rehakilitation efforts will be implemented on other sections of the river reach that include bank
grading and riparian planting.

Lastly, the Carson Nationd Forest has used prescribed burning and timber stand improvements, namely
thinning, in the Ponil watershed to reduce fuels and improve watershed conditions and wildlife habitat.
These efforts will continue within program priorities and funding levels

Coordination

In this watershed public awareness and involvement will be crucid to the successful implementation of
this plan and improved water qudity. Staff from the SWQB will work with stakeholders to provide the
guidance in developing the Watershed Restoration Action Strategy (WRAS). The WRAS isawritten
plan intended to provide along-range vision for various activities and management of resourcesin a
watershed. It includes opportunities for private landowners and public agencies to reduce and prevent
impacts to water quality. Thislong-range strategy will become instrumentd in coordinating and
achieving areduction of turbidity and will be used to prevent water quality impacts in the watershed.
SWQOB gaff will assst with any technica assistance such as selection and agpplication of BMPs needed
to meet WRAS godls.

The SWQB will work with stakeholdersin this watershed to encourage the implementation of BMPs
such as pinyon and juniper thinning in areas that have had excessve encroachment of these trees and
which are an obvious source of surface runoff and gully formation. The SWQB will dso work with the
Philmont Boy Scout Ranch to determine if BMPs are needed to address potentia impacts from
concentrated use by the boy scouts. In addition, the SWQB will provide outreach and education to the
Philmont Boy Scout Ranch regarding nonpoint source pollution issues and will encourage involvement
by the Ranch and boy scouts in volunteer efforts to address water quality issues. The SWQB will
encourage other landowners to implement, if applicable, new grazing management to address riparian
and watershed issues. Since the induced meandering methodol ogies developed by Mr. Zeedyk have
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proven to be successful, landowners in the watershed will be encouraged to view the results of such
efforts and use them in smilar Stuations on their lands. Certain reaches in the Ponil watershed may be
auitable for the re-introduction of beaver. Beaver have been proven as a very effective and affordable
BMP to repair degraded streams systems. Their activities can bring about a rapid regrowth of riparian
vegetation, change an ephemeral stream into a perennia stream, capture sediment, raise the water table,
and reduce flood velocities. Lagtly, the SWQB will encourage dl landownersin the watershed to
address road issues such as dirt roads that have been constructed without proper drainage controls to
prevent sediment from reaching watercourses.

Stakeholders in this process will include SWQB, and other members of the Watershed Restoration
Action Strategy such as Vermego Park, the Philmont Boy Scout Ranch, the Carson Nationd Forest, the
Town of Cimarron, the New Mexico State Highway Department, and other private landowners.

Implementation of BMPs within the watershed to reduce pollutant loading from nonpoint sources will be
on avoluntary bass. Reductions from point sources will be addressed in revisons to discharge permits.

Stakeholder public outreach and involvement in the implementation of this TMDL will be ongoing.

TimeLine
The following is an anticipated timeline for TMDL implementation in this watershed.

Implementation Actions Year 1 Year 2 Year 3 Year 4 Year 5
Public Outreach and Involvement X X X X X
Establish Milestones X

Secure Funding X X

Implement Management Measures (BMPs) X X

Monitor BMPs X X X

Determine BMP Effectiveness X X
Re-evaluate Milestones X X

8319(h) Funding Option

The Watershed Protection Section of the SWQB provides USEPA §319(h) funding to assist in implementation of
BMPs to address water quality problems on reaches listed on the 8303(d) list or which are located within Category |
Watersheds as identified under the Unified Watershed Assessment of the Clean Water Action Plan. These monies
are available to all private, for profit and nonprofit organizations that are authenticated legal entities, or
governmental jurisdictions including: cities, counties, tribal entities, Federal agencies, or agencies of the State.
Proposals are submitted by applicants through a Request for Proposal (RFP) process and require a non-federal match
of 40% of the total project cost consisting of funds and/or in-kind services. Further information on funding from the
Clean Water Act §319 (h) can be found at the New Mexico Environment Department website:

http://www.nmenv.state.nm.us/swqb/swgb.html.
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Assurances

New Mexico's Water Quality Act does not contain enforceable prohibitions directly applicable to
nonpoint sources of pollution. The Act does authorize the Water Qudity Control Commission to
“promulgate and publish regulations to prevent or abate water pollution in the sate” and to require
permits. The Water Qudity Act aso Satesin §874-6-12(a):

The Water Quality Act (thisarticle) does not grant to the commission or to any other entity the power to
take away or modify the property rightsin water, nor isit theintention of the Water Quality Act to take
away or modify such rights.

In addition, the State of New Mexico Surface Water Quality Standards (see Section 1100E and
Section 1105C) (NMWQCC 1995b) states:

These water quality standards do not grant the Commission or any other entity the power to create, take
away or modify property rightsin water.

New Mexico palicies are in accordance with the federal Clean Water Act 8101(g):

Itisthe policy of Congressthat the authority of each State to allocate quantities of water within its
jurisdiction shall not be superseded, abrogated or otherwise impaired by this Act. It isthe further policy
of Congressthat nothing in this Act shall be construed to supersede or abrogate rights to quantities of
water, which have been established by any State. Federal agencies shall co-operate with State and local
agencies to devel op comprehensive solutionsto prevent, reduce and eliminate pollution in concert with
programsfor managing water resour ces.

Nonpoint source water quality improvement work utilizes the voluntary approach. This provides
technical support and grant money for the implementation of best management practices and other NPS
prevention mechanisms through 8319 of the Clean Water Act. Since this TMDL will be implemented
through NPS control mechaniams the New Mexico Nonpoint Source Program is targeting efforts to this
and other watersheds with TMDLs. The Nonpoint Source Program coordinates with the Nonpoint
Source Taskforce. The Nonpoint Source Taskforce isthe New Mexico statewide focus group
representing federa and state agencies, local governments, tribes and pueblos, soil and water
conservation districts, environmenta organizations, industry, and the public. This group meetson a
quarterly basis to provide input on the Section 319 program process, to disseminate information to
other stakeholders and the public regarding nonpoint source issues, to identify complementary programs
and sources of funding, and to help review and rank Section 319 proposals.

In order to ensure reasonable assurances for implementation in watersheds with multiple landowners,
including Federd, State and private, NMED has established MOUs with severa Federd agencies, in
particular the Forest Service and the Bureau of Land Management. MOUSs have aso been developed
with other State agencies, such as the New Mexico Highway Department. These MOUS provide for
coordination and congstency in dealing with nonpoint source issues.

New Mexico's Clean Water Action Plan has been developed in a coordinated manner with the State's
303(d) process. All Category | watersheds identified in New Mexico’'s Unified Watershed Assessment
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process are totaly coincident with the impaired waters list for 1996 and 1998 approved by EPA. The
State has given a high priority for funding assessment and restoration activities to these watersheds.

The time required to attain standards for dl reaches is estimated to be gpproximately 10-20 years. This
edimate is based on afive-year time frame implementing several watershed projects that may not be
garting immediately or may bein response to earlier projects. The cooperation of the Carson Nationa
Forest, the Verme o Ranch, the Philmont Boy Scout Ranch, the Town of Cimarron, the New Mexico
State Highway and Transportation Department, and other landowners will be pivotd in the
implementation of this TMDL.

Milestones

Milestones will be used to determine if control actions are being implemented and standards attained.
For this TMDL, severd milestones will be established which will vary and will be determined by the
BMPsimplemented. Examples of milestones for metalsinclude:

increases in wetland areas to filter associated reductions in meta's concentrations found in the
stream.

increases in Sabilized streambanks and enhanced riparian areas to decrease erosion and
potentia loading of sediment associated with metds into a stream.

monitoring within atime frame and continued public outreach effort to educate watershed
stakeholders on measures to prevent further water quality exceedances.

Milestones will be coordinated by SWQB saff and will be re-evauated periodically, depending on
which BMPs were implemented. As additiona information becomes available during the
implementation of the TMDL, the targets, load capacity, and alocations may need to be changed. In
the event that new data or information show that changes are warranted, TMDL revisons will be made
with assstance of [watershed] stakeholders. The re-examination process will involve: monitoring
pollutant loading, tracking implementation and effectiveness of controls, assessng water qudity trendsin
the waterbody, and re-evauating the TMDL for attainment of water quality standards. Although
specific targets and dlocations are identified in the TMDL, the ultimate success of the TMDL is not
whether these targets and dlocations are met, but whether beneficid uses and water quaity standards
are achieved.

Public Participation

Public participation was solicited in development of these TMDLs. See Appendix D for flow chart of
the public participation process. The draft TMDL s were made available for a 30-day comment period
gating April 10, 2001. Response to comments is atached as Appendix E of this document. The draft
document notice of availability was extensvely advertised via newdetters, email digtribution lids,
webpage postings (http:/mww.nmenv.state nm.us/swab/swab.html) and press releases to area
newspapers.
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Appendix A: Conversion Factor Derivation

8.34 Conversion Factor Derivation

Million gdllonsiday x Milligramslliter x 8.34 = pounds/day
10°gallons/day x 3.7854 liters/tgalton x 10 gram/liter x 1 pound/454 grams = pounds/day
10° (10®) (3.7854)/454 = 3785.4/454

=8.3379
=834
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Appendix B: Relationship Between Total Suspended Sediment and Turbidity for Ponil Creek

Relationship between
TSS vs Turbidity for Ponil Creek
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Appendix C: Pollutant Source(s) Documentation Protocol

POLLUTANT SOURCE(S) DOCUMENTATION PROTOCOL

This protocol was designed to support federal regulations and guidance requiring states to
document and include probable source(s) of pollutant(s) in their 8303(d) lists as well as the
States §305(b) Report to Congress.

The following procedure should be used when sampling crews are in the field conducting water
quality surveys or at any other time field staff are collecting data.

Pollutant Source Documentation Steps:

1).

2).

3).

4).

5).

6).

7).

8).

Obtain a copy of the most current §303(d) list.

Obtain copies of te Field Sheet for Assessing Designated Uses and Nonpoint
Sources of Pollution.

Obtain 35mm camera that has time/date photo stamp on it. DO NOT USE A
DIGITAL CAMERA FOR THIS PHOTODOCUMENTATION

Identify the reach(s) and probable source(s) of pollutant in the 8303(d) list
associated with the project that you will be working on.

Verify if current source(s) listed in the 8303(d) list are accurate.

Check the appropriate box(s) on the field sheet for source(s) of nonsupport and
estimate percent contribution of each source.

Photodocument probable source(s) of pollutant.

Create a folder for the TMDL files, insert field sheet and photodocumentation
into the file.

This information will be used to update 8303(d) lists and the States 8305(b) Report to Congress.
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Appendix D:
Public Partici pation Stakeholdersnotified, existing
and readily available data
Flowchart requested, pre-monitoring
meetings held, sampling sites
and par ameters of concern

deter mined
NO |
TMDL seasonal
sampling
completed, data
review completed
EPA Technical
D(;:\f/te:;)'\:ezl- & legal review
of TMDL done
Public comments
Draft TMDL solicited via press
presented to release, newspaper
WQCC, 30-day notice, newsleters,
comment period e-mail distribution
begins lists& webpage
postings
30-day
comment
period )
WQCC meeting after
end of 30-day written
comment period. Oral
comments taken
YES

WQCC asked to
formally approve
TMDL &
incorporateinto
WQMP

If WQCC determines
that thereis
significant public
interest, they shall
hold a formal public

hearing
WQCC formal
approval granted
l— NO—P
NO & YES

Presented to
Administrator
formal approval.

of 30-day
period
30-day
approval
period

TMDL formally Not approved
approved by EPA
Administrator via

letter

EPA 30-daysto
develop a new
TMDL
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Appendix E: Response to Comments

No comments were received.



	Cover Page
	Summary Table

	Table of Contents
	Executive Summary
	List of Abbreviations
	Background Information
	Figure 1.  Cimarron Watershed Land Use/Cover Map
	Figure 2.  Cimarron Watershed Land Ownership Map
	Endpoint Identification
	Target Loading Capacity
	Metals (chronic aluminum)
	Flow
	Calculations
	Equation 1
	Table 1:  Calculation of Target Loads
	Table 2:  Calculation of Measured Loads


	Waste Load Allocations and Load Allocations
	Waste Load Allocation
	Load Allocation
	Equation 2
	Table 3:  Calculation of TMDL for Metals (Chronic Aluminum_
	Table 4:  Calculation of Load Reductions

	Identification and Description of pollutant source(s)
	Table 5:  Pollutant Source Summary

	Linkage of Water Quality and Pollutant Sources
	Margin of Safety
	Consideration of seasonal variation
	Future Growth


	Monitoring Plan
	Implementation Plan
	Management Measures
	Introduction
	Actions to be Taken
	Other BMP Activities in the Watershed
	Coordination
	Time Line
	§319(h) Funding Option
	Assurances
	Milestones

	Public Participation
	References Cited
	Appendices
	Appendix A
	Appendix B
	Appendix C
	Field Sheet for Assessing Designated Uses and Nonpoint Sources of Pollution

	Appendix D
	Appendix E


